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Abstract 
Instructors are encouraged to show creativity in design and delivery of courses with innovation in teaching practice. Following 
the same foot prints three credits graduate level course, Practical Approaches to Food Analysis, were designed focusing on 
collaborative cross-disciplinary creative problem solving skills. Chemical, physical and instrumental methods engaged in 
determination and characterizations of food constituents were introduced. Throughout the semester students were assigned to 
midterm and final exams, group projects, laboratory reports, term papers and assignments to appraise their performance. They 
understood principles and procedures of analysis, identified analytical problems, demonstrated competency in quantification, 
reporting and interpretation of the data. 
© 2010 Published by Elsevier Ltd. 
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Introduction 
In designing a course for graduate students the instructor should understand his students and community needs to 
bridge theory and practice in order to have a potential impact in community development.  Food science education 
has been gaining wide acceptance recently, this is due to the huge development in the food industry, its relation to 
world economy (Nestle, 2007) and the increasing need for food industry professionals with the prober academic 
background. To the best of our knowledge, there are no food chemistry graduate programs in any private or national 
university in Egypt. Therefore, Chemistry department with the concentration of food chemistry master’s program at 
American University in Cairo has just recently been established to meet the increasing need of the African and 
Middle Eastern regions to hire native food specialists and scientists. 
The universal targets of food education and training programs can be summarized in improving production, 
preparation, packaging, storage, marketing and distribution of food products (Morton and Lenges , 1992). 
Investigations in food science and technology by industry, agencies or educational institutes entail determination of 
food composition and its characteristics (Nielsen, 2003). Consumers and industry regulation agencies demand food 
scientists to monitor composition, quality and safety of food products as they work. All food products require 
analysis as part of a quality management program from raw material to food on the plate. This management program 
play a big role throughout the development process, production, and after the product is in the market. Knowing the 
chemical composition and physical properties of foods are so important to determine the nutritive value, functional 
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characteristics and acceptability of food and food products (Nielsen, 2003). The choice of analytical method 
depends on the nature of the food sample and the specific reason for the analysis. This choice is based on speed, 
precision, accuracy and durability of the method (Wrolstad and other, 2005). The success of the selected analysis 
methodology usually leans on the proper selection, sample preparation, application of analysis, right calculations 
and interpretation of the collected data. Official methods set by scientific organizations are very critical in food 
analysis in order to meet legal regulations established by governmental agencies (Wrolstad and other, 2005; Nielsen, 
2003). Consumers stipulate a wide variety of food products that are of high quality, safe, and nutritious and offer a 
good value. Also many of the consumers are keen on the link between health and diet; accordingly they must be able 
to  have  the  information  of  nutrient  content  and health  claim from the  labels  in  order  to  make their  choice.  These  
factors are challenging food industry and its employees who are responsible for product development, production, 
marketing and regulatory and consumer affairs (Nielsen, 2003). The operating principles and capabilities of 
analytical methods must be known in order to design experiments suitable for product and process development. 
Upon completion of the experiments, collected data should be analyzed to determine whether product reformulation 
is necessary or what parts of the process required to be modified for future studies. 
In this article challenging creativity of the design and novel delivery of practical approaches to food analysis 
course has been emphasized. This new course enriches the recently established food chemistry Master’s program at 
the American University in Cairo with the given essential knowledge for application of quality control procedures 
and quality inspections to food and food products.  Practical Approaches to Food Analysis course planned with 
innovation in teaching practice has been introduced, recognized and rewarded in the evaluation of teaching 
effectiveness by students. This course integrates basic theory study and laboratory practice in order to improve 
students collaborative cross-disciplinary creative problem solving skills applicable to real world challenging areas of 
competitive food industry, agencies and/or educational and research institutes. In this course there are so many 
different applications of food analysis ranging from analysis of raw materials, determination of constitutional 
changes of food products during processing, microbial monitoring of food products, determination of food toxicity, 
evaluation of the nutritional value and determination of food stability; aiming to provide food products that meet the 
consumer compliance and in the mean time is safe, wholesome and nutritious (Morton and Lenges, 1992). As the 
analysis and inspection of food are the milestones in all stages of food processing and preservation; this course aims 
to teach graduate students the basic principles of, colorimetric, titrimetric, chromatographic and spectrometric 
analysis as applied to food,  enrich their knowledge about food constituents and characteristics and the laboratory 
skills important in quality control and research laboratories, moreover improve their skills in searching the literature, 
evaluating data, critical thinking and problem-solving, and writing scientific reports pertaining to food composition 
and analysis.  Graduate  students  who are  enrolled  to  master  program of  Chemistry  with  the  concentration  of  food 
chemistry are also trained for food shelf life determination, safety inspections and determination of nutritional value 
of different food products. 
What are the intended learning outcomes of the course? 
A  key  measure  of  success  of  any  academic  course  is  the  quality  of  the  content  it  is  giving.  Teaching  seeks  
continual improvement in the means by which we educate our graduate students toward providing the strongest 
possible foundation for their professional success. The end result of the efforts is that graduates will be competitive 
calibers for industry and public sector employment as well as admission to advanced degree programs. To realize 
this overarching outcome, this graduate level course has been designed to achieve specific learning outcomes in core 
professional knowledge, option specialization, integration, and success skill modalities. These intended learning 
outcomes designed for this course is targeted as knowledge and understanding, intellectual skills, professional and 
practical skills as well as  general and transferable skills.  
Knowledge and understanding: After taking food analysis course, students are expected to demonstrate 
comprehensive knowledge and clear understanding of the course information associated with the given profession 
such as different analytical methods and their validation, government regulations and international standards, 
nutritional labeling, different sampling techniques and their applications,  statistical analysis and interpretation of 
data, and good laboratory practice 
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Intellectual skills: On  the  completion  of  this  course  the  student  should  be  able  to  develop  and  validate  new  
analytical methods, choose the proper sampling technique for each food product and analyze and interpret analysis 
of the data. 
Professional and practical skills: Student should put on professional and practical skills regarding the application 
of good laboratory practice and safety handling and disposal of chemicals. 
General and transferable Skills: Student should be able to retrieve and evaluate information from different 
sources to improve professional competences, work effectively in a team, use numeracy, calculations and statistical 
methods as well as information technology tools, demonstrate creatively and time management abilities, 
demonstrate critical thinking, problem solving and decision making abilities, implement writing and presentation 
abilities and also practice independent learning needed for continuous professional development. 
What were the suggested lecture topics and laboratory exercises or practical demonstrations?  
Our approach to meet all the objectives and learning outcomes of the course was to be achieved by delivering the 
theory and application of chemical, physical and instrumental methods of food analysis. Modern separation and 
instrumental analysis techniques that are used for the detection and characterization of major and minor constituents 
of foods (e.g. moisture, ash, protein, lipid, carbohydrate, vitamins and minerals) as well as contaminants (e.g. 
mycotoxins, pesticide residues, antimicrobial agents and heavy metals) were stressed. Theoretical topics included 
introduction to food analysis implementing the governmental regulations and guidelines, policies and standards of 
international organizations for food analysis, nutritional labeling, sampling and sample preparation as well as the 
evaluation of analytical data. Local food companies in Egypt must pay their attention to these regulations and 
guidelines recognized domestically and internationally in order to produce safe and high quality foods that can be 
marketed effectively nationally and in global marketplace. Therefore when we designed the course we thought that 
future food chemists should be aware of these regulations, guidelines and policies related to food safety and quality 
in addition they should know the implications of food analysis. Key analytical and separation techniques (e.g. 
spectroscopy, titration, atomic absorption, gas chromatography) were introduced to students throughout the 
explanation of the theory and the practical application. For the laboratory exercises, experiments were designed in a 
way simulating the food analysis laboratories in industrial plants and research institutes. Students were asked to 
prepare laboratory reports from each experiment. Each student was required to submit a formal report that was 
similar to the manuscripts for peer reviewed journals. They also were requested to have a laboratory notebook 
mimicking the professional logbook in order to manage the traceability of the data in case of any recall. Experiments 
designed for the laboratory exercises were versatile introducing students to different aspects of food analysis. The 
techniques used in laboratory exercises ranged from simple to complex. Inexpensive ingredients were preferred to 
use in each practical exercise in order to make a perfect demonstration for students to take the given information in 
their mind for future applications. While first couple of laboratory exercises could perhaps be most appropriate for 
an introductory college level food science course, it was straightforward enough for students to follow the rest of the 
class, and it had the advantages that the results were correctly recorded and interpreted by students. The some 
laboratory exercises offered in this course were also used as a demonstration as well, where the instructor prepared 
each stage of the process ahead of time to present in succession to the students. Laboratory exercises were carried 
out using experimental procedures adapted from official methods of analysis (AOAC) (Horwitz and Latimer, 2005). 
Experiments planned for practical training of food analysis course were the determination of acids and pH in various 
fruit and vegetable juices, determination of nutritional value in different food products such as soluble protein in 
seafood using visible spectrophotometer (Wrolstad and others, 2005), vitamin C content in fresh and cooked 
broccoli using titration (Nielsen, 2003), fat analysis and fat characterization in samples of a commercial brand of 
Extra Virgin Olive Oil and Virgin Olive Oil in order to measure secondary and primary oxidation products tested by 
the level of free fatty acids and peroxide value in the same samples (Nielsen 2003), the determination of 
toxins/pesticides/heavy metal contaminants such as measuring the level of mercury in shrimps and crabs harvested 
from Mediterranean sea using of atomic absorption device (Sergio, 2007), and finally checking the presence of 
acrylamid in potato chips by gas chromatography. Students were also required to visit National Nutrition Institute 
located in Cairo, Egypt so as to carry out proximate analysis, moisture & ash in person. They were asked to collect 
and analyze data of food analysis performed in the institute, and to appraise the facility as compared to our food 
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chemistry laboratory, and finally to turn in a detailed field trip report. Laboratory exercises together with theory of 
food analysis course provided students with a deeper understanding of research techniques and data analysis in 
analytical, biochemical, inorganic, physical and organic chemistry. They learned how to solve food chemistry 
related problems, how to think critically, how to function well in a team and communicate effectively. They 
developed a high standard of written and oral communication skills through preparation of laboratory reports. 
How well did students achieve a class’s expected outcomes?  
Assessing student learning over time, known as formative assessment, provides valuable information about how 
well students are progressing towards a course's expectations. In addition, interpretations of student achievement can 
be linked to the kinds of learning experiences that do or do not promote valued outcomes. Interpreting students’ 
performance or achievement over time and sharing assessment results with them enables students to understand their 
strengths and weaknesses and to reflect on how they need to improve over the course of their remaining studies. 
Assessing student learning at the end of a course of study, known as summative assessment, provides information 
about patterns of student achievement without institutional or programmatic opportunity to improve students’ 
achievement and without student opportunity to reflect on how to improve and demonstrate that improvement. 
Using both formative and summative assessment methods provides a program with a rich understanding of how and 
what students learn. Results help answer questions about which kind of educational experience foster disciplinary 
behaviors and modes of inquiry. The use of both assessment methods help thus improve both students’ and 
teacher/institution performance thus this combination upgrades the whole educational system.  Direct and indirect 
assessment methods were used to measure how well students accomplished the proposed outcomes for the practical 
approaches to food analysis course. For each assessment method benchmarks were established to meet expected 
outcomes of the course. Throughout the semester students were assigned to two midterms, final take home exam and 
brain simulator assignments to evaluate students’ performance over a period of fourteen weeks. Students’ 
performance was measured by two midterm exams (15% each), laboratory reports, assignments and visit reports 
(15%), term papers and collaborative projects (20%), final examination (30%) and class attendance (5%). Students 
were assigned to collaborative projects in order for them to develop competence in the design, conduction, and 
analysis of the experimental work. Group research projects were also one approach that targeted improving students’ 
team working and research abilities. While working on this project they developed strong communication and group 
work skills as well as an understanding of the economic, social and ethical factors related to food production in 
Egypt and globally. For having information about patterns of student achievement, each student was also obliged to 
write a term paper which was analogous to the manuscript for peer reviewed journal. For the term paper preparation, 
each student was assigned to a topic related to advanced technologies being used for detecting food constituents and 
contaminants of newly developed food products. Each student was responsible for preparing the subsequent 
presentations and written papers pertaining to term paper and project. There were key questions to be addressed in 
their presentations and reports. Key questions were reflecting students to confer background information on each 
mentioned topic, its applications in food chemistry and finally latest research done by scientists on the given topics. 
Overall, each student was supposed to prepare a report from group project, a term paper on the respective topics he/ 
she assigned, and they were requested to give two oral presentation one for each. Presentations of the term papers 
were asked not to exceed longer than thirty minutes and they had to deal with a brief introduction on the subject and 
the discussion of the recent publications related to assigned topic. Group presentations were organized that each 
person was allowed to give his /her speech on a part containing one third of the whole project for ten minutes. Both 
report for collaborative project and term paper were formatted as five single-spaced pages together with 12 pt times 
new roman describing critically the research project agreed upon at the beginning of the semester. Field trips were 
organized to food companies located in Cairo and Alexandria, Egypt for them to see industrial scale of application 
in food processing and production. Students were asked to observe laboratories where the quality control and food 
analysis were in practice at each company. Additionally, they were requested to compare quality control laboratories 
of food companies with university facilities emphasising the technical and scientific differences in their individual 
field visit reports simulating that of a professional auditor or inspector. On the completion of the course benchmarks 
pointing out the success of the course indicated that 80% of the students achieved 80% of the grade on previously 
mentioned assessments. Results from student surveys and evaluation forms reflected that 80% of the students 
indicated that they achieved the suggested course outcomes and they were satisfied with the way the course was 
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designed. 
Conclusion 
Students are expecting their instructors to have creativity especially in the design and delivery of graduate level 
course together with innovation in teaching practice and laboratory exercises. This effort is increasingly recognized 
and rewarded in the evaluation of teaching by students. Therefore to answer our question as title, yes designing a 
graduate level course was indeed challenging enough. Challenge of designing a practical approach to food analysis 
course was successfully handled as a result of meeting the outcomes of the course. Students were contented that 
introducing them to different laboratory instruments, versatile food products and the brain storming discussions that 
took place in different class sessions together with the required professional laboratory reports, made them able to 
professionally select the proper protocol for the quality control application to certain food sample according to the 
sample’s nature and the laboratory facilities. Moreover they received the statistical knowledge and data analysis 
skills as well as critical thinking skills in order to design experiments, collect, report, analyze and interpret data 
honestly  and  ethically,  which  is  necessary  for  a  food  analyst.  They  also  developed  problem  solving  skills  and  a  
commitment to lifelong learning within this area. They were cultured to reveal competency in scholar writing, oral 
communication, and information technology skills necessary to analyze and convey the given information ethically. 
By the end of the course students were able to develop and validate analytical method for certain food products, and 
to apply their quality control and quality assurance knowledge for inspecting food manufacturing plants.  
 
Practical approach to food analysis has a lot to offer to students who are willing to take it. They will understand 
the fundamental chemical properties and reactions of foods. They will be familiar with the major quality changes in 
results of chemical reactions that limit shelf life, and will be able to apply their knowledge and laboratory skills to 
measure, control and modify the chemical and physical properties of food. They will understand the relationship of 
chemical markers and key chemical compounds that relate flavor and color attributes to thermal processing, 
oxidative changes, and product quality. Graduates will sufficiently understand the principles behind analytical 
techniques associated with food to be able to select the appropriate analytical technique when presented with a 
practical problem. This course will allow students to gain proficiency with a variety of classical and instrumental 
analytical techniques. Consequently proposed practical approaches to food analysis course is highly attractive for 
students as evident from teacher evaluation forms and survey results. It gives students flexibility to tailor their 
expected degree to their background, interests and future career goals either in academy or in the food industry. 
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